We estimate the demand for imported cotton in China and assess the competitiveness of cotton-exporting countries. Given the assertion that developing countries are negatively affected by U.S. cotton subsidies, our focus is the price competition between the United States and competing exporters (Benin, Burkina Faso, Chad, Mali, India, and Uzbekistan). We further project how U.S. programs affect China's imports by country. Results indicate that if U.S. subsidies make other exporting countries worse off, this effect is lessened when global prices respond accordingly. If subsidies are eliminated, China's cotton imports may not fully recover from the temporary spike in global prices. Because cotton is one of the principal program crops in the United States, producers are eligible for the following types of government support: direct or decoupled payments, countercyclical payments based on target prices or revenue guarantees, marketing loan benefits, and crop revenue insurance.
was further supported by the expiration of the Multi-Fiber Arrangement in January 2005. China is now the leading cotton importer in the world accounting for over one-fourth of world trade (United Nations Commodity Trade Statistics [UN Comtrade] Database, 2011).
3 China has accounted for as much as 50% of total cotton exports from the Cotton-4 (C-4) countries (Benin, Burkina Faso, Chad, and Mali) and as much as 60% from India and Uzbekistan (UN Comtrade, 2011) .
The United States is the leading supplier of cotton to China. Consequently, U.S. cotton programs could affect competing exporters in the Chinese market. Alston and Brunke (2006) , Alston, Sumner, and Brunke (2007) and Quirke (2002) assert that cotton subsidies in the United States depress world cotton prices resulting in welfare loss for producers in developing countries. This issue is particularly important to the C-4 where the cotton sector represents the largest share of nonoil export receipts in the region with export earnings accounting for more than 3% of the Gross Domestic Product (Hanson, 2007; Jales, 2010) .
In this study, we examine the factors that determine China's demand for imported cotton. Of particular interest is the price competition between the United States and competing exporters (Benin, Burkina Faso, Chad, Mali, India, and Uzbekistan) and the impact of U.S. cotton subsidies in the Chinese market. The major suppliers of cotton to China are the United States, India, and Uzbekistan. Although individual C-4 countries are smaller by comparison, their combined share of China's market has been comparable to India and Uzbekistan. In 2010, total cotton imports in China were valued at $5.7 billion, where the United States, India, and Uzbekistan accounted for 35%, 31%, and 12%, respectively. India's share of China's market increased from as low as 4.7% in 2005, whereas the U.S. share decreased from as high as 47.6% in 2008. During the period 2005-2010, imports from the C-4 accounted for as much as 12.2% in 2005 but decreased to 3.8% in 2010 (Table 1) .
Our primary objective is to assess the impact of U.S. cotton programs on import demand in China. We begin by estimating the import demand for cotton in China using a sourcedifferentiated framework (Armington, 1969) , which is appropriate given the perceived quality differences across countries. Past import demand studies have typically used consumer demand models such as the almost ideal demand system (AIDS) (Deaton and Muellbauer, 1980) and Rotterdam model (Theil, 1980) . However, given the intermediate nature of cotton, we model import demand as input demand and use the differential approach to the theory of the firm for the empirical analysis (Laitinen, 1980; Theil, 1977) . The empirical model is derived from a two-step profit maximization procedure resulting in a structural system of import demand equations. The system of equations allows for the determination of total import expenditures and source-specific imports. The import demand estimates are used to derive conditional and unconditional demand elasticities, which are used to project how U.S. cotton programs affect cotton demand in China. Given the size of the U.S. cotton sector, a U.S. price shock could ultimately affect global prices. We use a vector autoregression (VAR) procedure to assess the price relationship among the United States, India, Uzbekistan, and the C-4. Import demand simulations are conducted and compared assuming a one-time U.S. price shock and the price relationships derived from the VAR procedure.
Although China is the largest cotton importer and an important destination market for exporting countries, no study has examined China's cotton demand using a source-differentiated framework. 4 Researchers have examined the impact of Bt cotton adoption in China on global cotton trade (Anderson, Valenzuela, and Jackson, 2008; Fang and Babcock, 2003; Frisvold, Reeves, and Tronstad, 2006; Huang et al., 2004) . Others have examined the effects of China's currency policy on global cotton markets (Ge, Wang, and Ahn, 2010; Pan et al., 2007) , how the elimination of the Multi-Fiber Agreement affected China's role in global cotton markets (Audet, 2007; Li, Mohanty, and Pan, 2005; MacDonald et al., 2010; Mutuc et al., 2011) , and how China's WTO accession affected global cotton trade (Fang and Babcock, 2003; Fuller et al., 2003) . A recent study has also considered the global recession and China's cotton supply chain (Xiao, 2010) .
The absence of source-differentiated analyses of Chinese cotton demand is not surprising because the growth in China's cotton imports is fairly recent. During the period 199922002, China's cotton imports averaged less than $100 million per year. Additionally, source-specific competition was limited in years prior. In 1995, for instance, the United States was the primary supplier of cotton to China accounting for 68% of total imports, whereas India accounted for less than 1%. Our focus on China adds to the existing literature on source-differentiated analysis of cotton markets by Alston et al. (1990) , Arnade, Pick, and Vasavada (1994) , and Chang and Nguyen (2002) , in which they examined cotton demand differentiated by source in such countries as France, Italy, Japan, Taiwan, and Hong Kong.
Import Demand Model
Because cotton is used as an input in fabric production, cotton demand is modeled as firm demand and a production version of the Rotterdam model is used for the analysis. For the underlying theory and model derivation, see Laitinen (1980) and Theil (1977 Theil ( , 1980 , and for empirical applications, see Clements and Theil (1978) , Davis (1997) , Muhammad (2007 Muhammad ( , 2009 , and Washington and Kilmer (2002) .
Assume a firm that imports cotton from n countries, which is then used to produce cotton fabric. Further assume that cotton imports and the domestic resources used in production are separable, which implies that the demand for cotton from the ith country can be expressed as a function of the total expenditures on imported cotton and import prices by country (Clements and Theil, 1978) . Let q and p denote the import quantity and price, respectively, and i and j the exporting country. Theil (1980, p. 35) shows that for a cost-minimizing firm, the demand for cotton from the ith country can be specified as follows:
(1)
is the share of total cotton im-
is the Divisia volume index, which is a measure of the change in real aggregate expenditures on cotton imports. u i 5
is the marginal share of the ith import (expenditure effect), and w ij is the conditional price effect, which measures the impact of the price in country j on the quantity imported from country i. Following Arnade, Pick, and Gehlhar (2005) , the sine and cosine terms are added to account for the seasonality in cotton imports where q is the frequency of the seasonality cycle, equal to one in this instance, and z is the frequency of the data, which is 12 because the data are monthly. u, w, and a are parameters to be estimated and e is a random disturbance term. Given the theoretical demand properties, adding up, homogeneity, and symmetry, the following parameter restrictions should hold true:
a 2i 5 0ðadding-upÞ;
w ij 5 0 ðhomogeneityÞ; and w ij 5 w ij ðsymmetryÞ.
Additionally, the matrix of conditional price effects V 5 [w ij ] should be negative semidefinite (Laitinen, 1980) .
Following Theil (1977) , the determination of real aggregate expenditures can be expressed by the following Divisia index equation:
The variable p* denotes the output price and d(log P9) is the Frisch import price index where
y can be interpreted as a measure of costfunction curvature and is derived as
Y is firm output, C 5 P n i 5 1 p i q i is total import cost, and g is the elasticity of cost with respect to output. The term gy/(g 2 y) is the Frischdeflated output price effect and is assumed constant for estimation. m is a random disturbance term. All other terms and variables are as previously defined. Equations (1) and (2) form a system where equation (1) is the import allocation decision, which describes the change in demand for cotton from country i as a function of real aggregate expenditures and import prices by country; and equation (2) is the determination of real aggregate expenditures where expenditures are a function of the domestic output price deflated by the Frisch import price index.
From equation (1), the conditional demand elasticities are derived. The expenditure elasticity is u i /f i , and the conditional own-(i 5 j) and cross-(i 6 ¼ j) price elasticity is w ij /f i . Additionally, the parameters from equations (1) and (2) can be used to derive unconditional demand elasticities. If we substitute equation (3) for the Frisch import price index in equation (2), and then substitute this into equation (1), we get the demand for an individual import with respect to the output price p* and import prices p j :
Note that the seasonality terms, errors, and t subscripts are ignored for convenience. Also note that Q 5 gy/(g 2 y). Using equation (4), we derive the unconditional import demand elasticities. Solving equation (4) for d(log q i )/ d(log p*), we get the output-price elasticity, which is the percentage change in imports from the ith country with respect to a percentage change in the output price:
Similarly, we can derive the unconditional ownand cross-price elasticity, which is the percentage change in imports from the ith country with respect to a percentage change in price in country j:
The first term in equation (6) (2Qu i u j /f i ) is the indirect effect of a price change and accounts for the effect of import prices on total expenditures. Note that the second term (w ij /f i ) is the conditional price elasticity, which measures the effect of changes in relative import prices. These two effects are analogous to the income and substitution effects in consumer theory.
Data and Estimation
We obtained Chinese import data (quantity and value) from the World Trade Atlas Ò database, Global Trade Information Services, Inc., which are reported by China Customs. Imports are defined according to the Harmonized Commodity Description and Coding System (HS) classification 5201: cotton, not carded or combed. Quantities are measured in kilograms and values are in U.S. dollars and include product cost, insurance, and freight (CIF). The data are monthly and span the period January 20052December 2010. We considered this period because the expiration of the Multi-Fiber Arrangement in January 2005 marked a new era in Chinese cotton demand. For instance, MacDonald (2006) notes that China's cotton trouser exports to the United States increased over 1,000% in 2005. Such a major change in policy undoubtedly changed China's cotton market structurally.
5 To account for the competition across exporting sources, we disaggregated China's imports by country of origin: United States, India, Uzbekistan, C-4, and the rest of the world (ROW). C-4 is an aggregation of Benin, Burkina Faso, Chad, and Mali, and ROW is an aggregation of all countries not specified. 6 We used unit values (value O quantity) as proxies for import prices, which is a common practice because actual prices are often difficult to obtain. When trade is dominated by nonprice competition, unit values may not be valid proxies for prices, thereby limiting their usefulness in estimating import demand (Gehlhar and Pick, 2002) . When nonprice competition is based on quality, Angus (1987) notes that unit values will typically respond less than one for one to prices when buyers respond by changing quality as well as quantity. If within-source quality differences are substantial, then unit values may not fully reflect changes in cotton prices for a particular source, but across-source quality differences should not be problematic because the demand equations are sourcespecific. Although the criticism of unit values is valid, the empirical evidence is mixed. For instance, Shiells (1991) examined the effects of using unit values instead of prices when estimating import demand elasticities. His results for 12 commodity groups at the three-and fourdigit SITC level failed to reveal any significant differences between the estimated elasticities of the two measures.
Although it would be optimal to use a representative domestic price as the output price, data on China's domestic market are not easy to obtain and are considered unreliable (MacDonald and Whitley, 2009). However, because exports are important to the Chinese textile industry, changes in the export market also affect China's demand for cotton. Thus, we used China's cotton fabric export price as a proxy for the output price, which is defined according to the HS classification 5208: woven fabrics of cotton, containing 85% or more cotton by weight, weighing not more than 200 G/M 2 . Similar to domestic fabric prices, an increase in the export price would encourage more fabric production resulting in increased demand for imported cotton.
7 Summary statistics for model variables are reported in Table 2 .
In estimating the model, continuous log differences are replaced with finite one-period log differences (Theil, 1980) . Thus, the quantity and price terms are approximated as d(log q t ) % log q t 2 log q t21 and d(log p t ) % log p t 2 log p t21 . f it is replaced with f it 5 0:5 f it 1 ð f itÀ1 Þ, which is the conditional import share averaged over the periods t and t21. The Divisia volume index d(log Q t ) is replaced with a discrete measure DQ t where d log Q t ð Þ%DQ t 5 P n i 5 1 f it log q it À log q itÀ1 ð Þ , and the Frisch 5 Before 2003, China's cotton imports were a fraction of imports today. Although imports in 2003 and 2004 are comparable to 2005, these years were not considered as a result of excessive zeros for a number of countries, which is particularly problematic when estimating a model in log differences. 6 Initially, Australia and Brazil were also considered as exporting sources. However, China's imports from Brazil were relatively small throughout the data period and were at times zero. We found that the demand estimates were sensitive to how these zeros were treated and thought it better to add Brazil to ROW. Although imports from Australia are comparable to the C-4, as a result of econometric problems, we added Australia to ROW as well. import price index is also replaced with a discrete measure DP 0 t where d log P
The demand system represented by equations (1) and (2) is estimated using the LSQ procedures in TSP (version 5.0), which uses the generalized Gauss-Newton method to estimate the parameters in the system. Theil (1980) shows that if the parameters in equations (1) and (2) are assumed constant and the errors normally distributed, then cov(e it , m t ) 5 0. This indicates that the total expenditure equation and import allocation system do not have to be estimated jointly. As a result of the adding-up property, the allocation system is singular and requires that we delete an equation for estimation. As noted by Barten (1969) , estimates are invariant to the chosen deleted equation.
Preliminary diagnostic tests indicated that the errors in equations (1) and (2) were well behaved, i.e., serially uncorrelated, homoskedastic, and normally distributed. However, we did find evidence of import price endogeneity for India and the C-4. To mitigate this problem, we lagged their prices one period. Likelihood ratio tests were used to test the homogeneity and symmetry constraints. Both properties failed to be rejected at the 0.01 significance level. All reported estimates in the following section are homogeneity and symmetry constrained.
Empirical Results
The demand estimates for imported cotton in China are reported in Table 3 . The marginal share estimates are all positive and significant at the 0.01 significance level. These estimates measure how a unit increase in total import expenditures is allocated across the exporting sources. Cotton imports from the United States and India are the most responsive to an increase in expenditures (0.318 and 0.385, respectively). They are followed by Uzbekistan (0.151) and ROW (0.100). The C-4 countries are the least responsive where an increase in total expenditures results in exports to China increasing by 0.046, less than 5 cents for every dollar. Being handpicked, C-4 cotton is supposed to have a comparative advantage; however, misgivings about contamination from foreign matter cause C-4 cotton to be traded at a discount relative to machine-picked alternatives (Estur, 2008) . Thus, the low responsiveness to total expenditures may be the result of perceptions about contamination and quality. The conditional own-price estimates are presented along the diagonal in Table 3 . The estimates are negative, which is consistent with theory and ensure that the matrix of price effects (V) is negative semidefinite. Of the countries considered, three own-price estimates are significant (United States, Uzbekistan, and ROW). The own-price estimate for the United States, Uzbekistan, and ROW are -0.630, -0.064, and -0.395, respectively. We discuss these estimates in more detail when they are converted to elasticities.
The cross-price estimates indicate that cotton imports by country are for the most part substitutes in the Chinese market. The most significant competition is between the United States and ROW (0.406). Note that ROW is mostly comprised of imports from Australia and to a lesser degree Brazil, Mexico, Egypt, and African countries other than the C-4. 8 The substitute relationship between the United States and ROW could be the result of U.S. and Australian cotton being highly regarded in world markets. Both are used to produce highquality textiles and have very low rates of contamination (Ruh, 2005) . What is particularly interesting is that cotton from Uzbekistan is price-competitive (conditionally) with all exporting countries. However, when considering the total effect of prices (expenditure and relative price effect), the only significant substitute relationship is between the United States and ROW (see the unconditional elasticities in Table 4 ).
The conditional and unconditional demand elasticities are reported in Table 4 . The conditional expenditure elasticity, which measures the percentage responsiveness of an import to a percentage change in total import expenditures, is significant for all countries. The expenditure elasticity is largest for cotton from India (2.115) and Uzbekistan (1.460). The estimates for the United States (0.712), C-4 (0.565), and ROW (0.535) are significantly smaller. Recall from Table 1 that India is the only country to experience consistent market share growth during the data period, increasing from 4.7% in 2005 to 30.7% by 2010. The large expenditure elasticity reflects the fact that much of the growth in China's cotton imports is the result of increased imports from India.
An estimate of the deflated output-price effect Q 5 gy/(g 2 y) is needed to derive the unconditional elasticities. First, the marginal share estimates reported in Table 3 are used to derive the Frisch import price index. Second, the fabric export price (in log differences) and the Frisch import price index are then used in estimating equation (2). The results indicate that the output price effect (Q) is 0.626 (0.159), which is significant at the 0.01 level and indicates that a percentage increase in the deflated output price results in total import expenditures increasing by 0.626%.
9
The unconditional own-and cross-price elasticities are also reported in Table 4 . As expected, import demand becomes more elastic when the expenditure effect of a price change is accounted for. However, the unconditional ownprice elasticities for the United States (-1.550), Uzbekistan (20.752), and ROW (-2.158) are not significantly different from their corresponding conditional elasticities which indicates that the expenditure effect is relatively small when compared with the relative price effect. Although the own-price estimates suggest that Chinese demand for U.S. and ROW cotton is elastic, given the standard errors, there is no significant difference between the own-price elasticities for the three sources.
Although imports by country are for the most part unrelated when the relative price and expenditure effects are accounted for, there is still a significant substitute relationship between the United States and ROW. Note that given a percentage increase in U.S. prices, imports from the ROW increase by 2.07%, and given a percentage increase in ROW prices, imports from the U.S. increase by 0.862%. The larger responsiveness of ROW to U.S. prices is likely the result of the volume of imports from the United States being at least two times greater than imports from ROW. The insignificant relationship between the United States and sources other than ROW suggests that these countries would not benefit from an increase in U.S. prices. 9 The standard error is in parentheses.
Forecasting Procedure and Import Demand Simulation
One of our objectives is to simulate the impact of a U.S. price shock on China's demand for imported cotton. It has been argued that domestic and export subsidies encourage excess production and exports and hence depress global cotton prices. If so, a positive price shock could be viewed as a consequence of U.S. subsidy reductions. For instance, Pan, Hudson, and Ethridge (2010) find that the elimination of U.S. cotton programs (direct payments, target price, and loan rate) would raise the world price index for cotton by slightly less than 5% per year over a 5-year period. Following Kastens and Brester (1996) , import demand projections are derived using an elasticity-based forecasting equation. The unconditional elasticities are used because they encompass the complete effect of a price change making them more suitable for policy projections. Based on equation (4), the elasticity forecasting equation is as follows:
Note that h p* and h ij are the unconditional import demand elasticities derived using equations (5) and (6). Equation (7) states that the quantity imported from country i in the projection period (1) is a function of the quantity imported during the base period (0) and the percentage changes in the export price and source-specific import prices from the base period to the projection period. A number of studies have compared model and elasticity-based forecasts using demand systems. These include Gustavsen and Rickertsen (2003) , Kastens and Brester (1996) , and Muhammad (2007) . These studies concluded that demand forecasts derived from elasticities are superior to model-based forecasts.
The impact of a $0.20/kg U.S. price shock on China's import demand is considered for the import demand simulations, which is a 10% increase when compared with 2010 prices and is consistent with the subsidy elimination response identified in the literature. For instance, Rivoli (2005) indicates that the removal of U.S. subsidies would increase the market price of cotton by anywhere from 3% to 15%. Pan, Hudson, and Ethridge (2010) indicate that world prices would increase by slightly less than 5% per year, Pan et al. (2006) suggest an even smaller increase of 2%, and Schmitz, Rossi, and Schmitz (2007) indicate that world cotton prices have been depressed by approximately 21% per year as a result of U.S. subsidies from 1999-2004.
Impulse response functions are used to assess the impact of U.S. cotton prices on prices in India, Uzbekistan, C-4, and ROW and are derived by a VAR procedure. The VAR representation is as follows:
p is the vector of import prices (in levels) for the United States, India, Uzbekistan, C-4, and ROW. k is the lag order, a is a vector of constants, A i (n Â n) is a coefficient matrix, and e is a vector of random disturbances. The advantage of using levels is that the estimates remain consistent regardless of prices being integrated or not. Furthermore, standard inference on impulse responses in levels will remain asymptotically valid, and the inference is asymptotically the same even in the presence of cointegrated prices (Lütkepohl and Reimers, 1992; Sims, Stock, and Watson, 1990) . We use the Schwartz Bayesian Criterion (SBC) to choose the lag order (k). A 1-month lag specification was found to be optimal. We also perform Granger causality tests to determine the relationship among import prices.
Our results are reported in Table 5 and indicate that India, Uzbekistan, C-4, and ROW cotton prices do not Granger cause U.S. cotton prices; Indian cotton prices Granger cause Uzbekistan cotton prices; Uzbekistan and ROW cotton prices Granger cause India cotton prices; U.S. and ROW cotton prices Granger cause C-4 cotton prices; and C-4 cotton prices Granger cause ROW cotton prices.
The impulse response results are shown in Figure 1 . The solid line shows the mean price response and the dotted lines are the responses Figure 1 . Impulse Response Results Given a $0.20/kg U.S. Price Shock two standard deviations from the mean. Immediately after the $0.20 price shock, U.S. prices decline and the effect on Uzbekistan, India, C-4, and ROW is fully realized within 1 year (at 10 months). At 10 months, the increase in U.S. price is $0.12, down 8 cents, whereas the price increase for Uzbekistan, India, C-4, and ROW is $0.10, $0.11, $0.10, and $0.11, respectively. Because import prices in China are highly correlated across exporting countries, the similarity in price responsiveness should not be surprising. In fact, the correlation between prices ranges from as high as 0.95 for India and Uzbekistan to 0.85 for the United States and Uzbekistan (see Figure 2) . 10 After 10 months, all prices start to decline and approach their initial values around 60 or more months. However, note that the confidence bands for each time path include the zero axis before the end of the first year, which is an indication that a U.S. price shock may not be long-lasting. These results are similar to findings in Pan et al. (2006) . They indicate that the increase in world prices resulting from U.S. subsidy elimination would be mitigated within a short time period as a result of expanded production in competing countries.
Using equation (7) and the impulse response relationships, we make import demand projections given a $0.20 shock in U.S. cotton prices. The average price, total quantity and value, and market share in 2010 are used as the baseline or reference values. We highlight three distinct periods on the impulse response time path. First, we consider the initial price shock in which U.S. prices increase but prices in India, Uzbekistan, C-4, and ROW have yet to respond (short-run). Second, we highlight the time period when prices peak (10 months after the initial shock). Third, because the results indicate that a U.S. price shock will not be long-lasting, we highlight the final period when prices return to their initial levels (long-run). Results are reported in Table 6 .
The short-run results show that a $0.20 U.S. price shock will have a relatively large effect on Chinese cotton imports from the United States, C-4, and ROW. U.S. exports decrease by 16% and market share falls by 3%. The quantity and value of C-4 cotton will both increase by 16.9% 10 The correlation in prices is not an issue when using the Rotterdam model because all variables are in log-differential form. Although prices are highly correlated in levels, the correlation in log differences is not as strong. and market share by 0.58%. These results are based on the relatively large elasticity for C-4 cotton and U.S. prices (1.621). Although large, this elasticity is not significant indicating that the projected changes in the quantity, value, and market share for the C-4 are not statistically different from zero. ROW imports are projected to increase by approximately 21% and the market share by 3.4%, and unlike the C-4, the elasticity for ROW cotton and U.S. prices (2.074) is significant. If U.S. cotton subsidies depress U.S. prices, the initial effect of subsidy elimination would make the ROW countries better off, but the impact on the remaining countries is negligible. The U.S. price shock will cause prices in competing countries to also increase. As a result, China will decrease its cotton imports from all sources. At peak prices (10 months after the U.S. price shock), the United States, India, and Uzbekistan experience the largest quantity decrease at 5.8%, 7.0%, and 4.9%, respectively. Overall, total imports fall by 5.7%. Although quantities are projected to fall, export earnings increase for all countries except India. However, there is very little change in market share. The C-4 experiences the largest increase in export earnings at 2.2%. In comparing the short-run and peak price projections, it is clear that the relationship between the United States and the C-4 has more to do with how U.S. prices impact global prices rather than any substitute relationship. Results suggest that U.S. subsidies affect C-4 countries only to the degree that these subsidies depress global prices. However, even the peak-price result for the C-4 should be taken with caution because neither the own-nor cross-price elasticities are significant suggesting that this change could also be negligible.
In the long run, all prices return to their initial level. Projections show that the Chinese market does not fully recover from the period of higher prices. Note that total cotton imports are down by 2% when compared with the baseline period, and ROW exports are down by 3.6%, U.S. exports by 2.9%, and C-4 exports by 2.3%. It could be that these changes are not statistically significant, which is an indication that the Chinese market returns to the baseline in the long run. Alternatively, it could also be that the period of higher prices results in an increase in demand for competing products such as synthetic fabrics and domestic cotton. Thus, when prices return to their baseline levels, cotton imports may not fully recover.
Summary and Conclusion
In this study, we examined the factors that determine the demand for imported cotton in China. Given the claim that exporting countries are negatively affected by U.S. cotton subsidies, we focused on the price competition between the United States and competing exporting countries in the Chinese cotton market. Because cotton is an intermediate good, import demand was modeled as input demand and the differential approach to the theory of the firm was used for the analysis. The import demand estimates were used to derive unconditional demand elasticities that were used in simulating the effects of a U.S. price shock on China's import demand by exporting country.
Overall, results show a particularly strong competitive relationship between U.S. and ROW cotton in the Chinese market. However, the relationship between the United States and the C-4 was insignificant. In comparing the import demand projections, results showed that the relationship between the United States and the C-4 has more to do with how U.S. prices impact global prices rather than any substitute or competitive relationship. This suggests that U.S. subsidies affect C-4 countries if subsidies depress global prices, but even this may not be the case because the C-4's own-price effect was insignificant. However, in the case of the ROW, which includes countries like Australia and Brazil, there is both a competitive relationship as well as a global price effect. However, it appears that the global price effect works against the substitute relationship. Thus, if U.S. subsidies are making ROW countries worse off, this negative effect is lessened when global prices respond accordingly. Lastly, we found that the spike in global prices in response to a U.S. price shock would not be permanent, and when prices return to their initial levels, Chinese cotton imports would not fully recover from the period of high prices. Our findings are based on analysis of China, the largest global cotton importer. Further analysis would be useful to determine if our findings hold with a more comprehensive list of cotton producers and importers.
